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PLAT  EXPERIMENTS  WITH  COMMERCIAL  FERTI- 
LIZERS ON  WHEAT. 


By  D.   D.  Johnson. 

For  the  purpose  of  these  experiments,  two  and  one-half 
acres  were  selected  at  each  of  the  Out-Stations  and  divided  into 
plats  of  one  quarter  of  an  acre  each.  The  plats  are  placed  side  by 
side  in  the  order  in  which  they  are  named  in  the  tables  except  at 
the  Out-Station  in  Doddridge  county,  at  which  Out-Station  plat  No. 
ir,  lies  on  the  outside  of  plat  No.  r,  and  is  in  fact  the  beginning  of 
the  series.  All  of  the  plats  except  No.  n  above  referred  to,  are 
parallelograms;  ea,ch  plat  being  247)4  feet  long  and  43^-2  feet  wide, 
the  plats  being  separated  from  each  other  by  strips  of  land  three 
feet  wide  which  were  neither  fertilized  nor  seeded.  Plats,  Nos.  1 
and  6,  at  three  of  the  Out-Stations  were  not  fertilized.  Through  a 
mistake  of  the  farmer,  Plats  Nos.  1  and  6  were  omitted  and  plat 
No.  11  was  left  unfertilized  at  the  Out-Station  in  Roane  County. 

The  fertilizers  used  to  supply  the  necessary  plant  food  were 
Kainit,  containing  14  per  cent,  of  Potash;  Muriate  of  Potash  con- 
taining 50%  of  Potash;  Sulphate  of  Potash  containing  25%  of  Pot- 
ash; Nitrate  of  Soda  containing  15%  of  Nitrogen;  Dried  Blood 
containing  12%  of  Nitrogen;  Ground  Fish  containing  7.5%  of 
Nitrogen  and  4.5%  of  Available  Phosphoric  Acid;  Tankage  con- 
taining 5.5%  of  Nitrogen  and  12%  of  Available  Phosphoric  Acid; 
South  Carolina  Dissolved  Bone  containing  14%  of  Available  Phos- 
phoric Acid  and  11%  of  Sulphate  of  Lime;  Dissolved  Bone  Black 
containing  17%  of  Available  Phosphoric  Acid  and  13.5%  Sulphate 
of  Lime,  and  Stable    Manure. 

The  Sulphate  of  Potash  was  applied  at  the  rate  of  200  lbs. 
per  acre;  the  Nitrate  of  Soda,  Dried  Blood  and  Muriate  of  Potash 
each  at  the  rate  of  160  lbs.  per  acre;  the  Ground  Fish  at  the  rate  of 
240  lbs.  per  acre;  the  S.  C.  Dissolved  Bone  and  the  Dissolved 
Bone  Black*  each  at  the  rate  of  320  pounds  per  acre;  the  Tankage 
at  the  rate  of  400  pounds  per  acre;  the  Kainit  at  the  rate  of  450 
pounds  per  acre,  and  the  Stable  Manure  at  the  rate  of  16  tons  per 
acre.  The  cost  of  the  fertilizers  is  calculated  at  the  retail  price  in 
Baltimore  in  April  189 1,  and  does  not  include  freight,  handling, 
etc.  *■&  j*%  !&* %jif~\ 

»«£  ^1*  ~"H     *r    '  £ 


TABLE  A. 

Showing  the  results  of  the  use  of  Fertilizers  in  growing  wheat  at  the  Ex- 
perimental Out-Station  in  Marshall  County,  in  charge  oj  Jeremiah, 
Fish,  Esq. 
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TABLE  B. 

Showing  the  results  of  tin'  ust  of  Fertilizers  in  growing  wheat  at  the  Ex- 
perimental Out-Station  in  Doddridgt  county,  in  charge  <>/'  A'.  /„'. 
Duc/cworth,  Esq. 
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TABLE  C. 

Showing  the  results  of  the  use. of  Fertilizers  in  growing  wheat  at  the  Ex- 
periment Out- Station  in  Wood  County,  in  charge  of  S  .  S.  Stone, 
Esq. 
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TABLE  D. 

Showing  the  results  of  the  use  of  Fertilizers  in  growing  wheat  at  the  Ex 
perimental  Out-Station  in  Roane  county,  in  charge  of  J.  G.  Schil- 
ling Esq. 
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The  Out-Station  in  Marshall  county  is  located  on  both  sides  of  a 
ridge  running  east  and  west.  On  the  south  side  of  the  ridge  the 
ground  slopes  at  an  angle  of  about  15  degrees.  On  the  north  side 
it  slopes  at  an  angle  of  about  25  degrees  Plats  Nos.  1,  2,  3  and  4 
are  located  on  the  south  side  of  the  ridge.  Plat  No.  5  lies  on  the 
top  of  the  ridge,  the  east  end  being  slightly  on  the  south  side,  and 
the  west  end  slightly  on  the  north  side.  Plats  Nos.  6,  7,  8,  9  and 
10  are  located  on  the  north  side  of  the  ridge. 

The  unfertilized  Plats  Nos.  1  and  6  show  the  remarkable  yield  of 
an  average  of  18  bushels  per  acre,  there  being  a  difference  of  only 
4  pounds  of  grain  per  acre  in  the  yield  of  each  of  these  plats,  yet 
we  find  that  while  Plat  6  produced  one  pound  less  of  grain,  it  pro- 
duced 100%  pounds  more  of  straw  than  Plat  1.  The  average  pro- 
duction of  grain  of  the  ten  plats  is  329.95  pounds  and  the  average 
production  of  straw  is  482.72  pounds,  making  an  average  of  154.77 
pounds  more  of  straw  than  of  grain.  But  if  we  eliminate  from  this 
calculation  Plat  10,  where  we  find  a  very  remarkable  abnormal  yield 
of  both  grain  and  straw,  we  have  an  average  yield  of  grain  of 
333.27  pounds  and  an  average  yield  of  straw  of  435.36  pounds, 
or  an  average  yield  of  a  little  more  than  102  pounds  of  straw  more 
than  of  grain. 

The  average  yield  of  grain  on  the  unfertilized  plats  is  270  pounds 
and  of -straw  351^  pounds,  showing  that  the  increased  yield  of 
grain  or  straw  produced  by  the  use  of  commercial  fertilizers  is,  for 
grain  about  23^%  and  for  straw  about  24%,  or  practically  the 
same.  What  effect  the  different  kinds  of  fertilizers  have 
upon  the  production  of  straw  is  a  very  difficult  question  to  deter- 
mine from  this  experiment.  By  comparing  the  unfertilized  plats  1 
and  6  we  find  that  while  each  produces  substantially  the  same 
amount  of  grain,  plat  6  produces  33%  more  straw  than  plat  1. 

Let  us  compare  plats  7  and  8.  Plat  7  has  4.8  pounds  of 
Nitrogen  and  20  pounds  of  Potash,  and  plat  8  has  15.6  pounds  of 
Phosphoric  Acid,  and  while  each  plat  produces  substantially  the 
same  amount  of  grain,  plat  8  with  about  one-half  the  amount  of  fer- 
tilizer (but  of  a  different  kind)  produces  a  little  more  than  22% 
more  of  straw  than  plat  7. 

Again,  take  plats  4  and  8.  Plat  4  has  n  1-5  pounds  of 
Phosphoric  Acid  and  20  pounds  of  Potash,  while  plat  8  has  13.6 
pounds  of  Phosphoric  acid,  yet  plat  8  produces  a  little  more  than 
9.5%  more  grain,  and  40%  more  straw  than  plat  4. 

Now  let  us  compare  plats  2  and  7.  Plat  2  with  12 y2  pounds 
of  Potash  and  10.8  pounds  of  Nitrogen  produces  19%  (omitting 
decimals)  more  straw  than  grain,  while  plat  7  with  20  pounds  of 
Potash  and  4.8  pounds  of  Nitrogen  produces  nearly  26%  more 
straw  than  grain,  and  also  produces  about  62^  more  grain  and 
over  71%  more  straw  than  plat  2.  By  an  examination  of  Table  A., 
it  will  be  found  that  plat  2  is  the  only  plat  which  falls  below  the 
average  yield  of  the  unfertilized  plats:  Did  the  diminution  of  the 
amount  of  potash  and  the  more  than  doubling  of  the  amount  of 
nitrogen  applied  to  plat  No.  2  cause  this    decrease  in  yield?     The 


results  secired  on  plat  7  seem  to  answer  this  question  in  the  affirm- 
ative. Here  we  increase  the  potash  6o^>,  and  diminish  the  nitro- 
gen 55^%,  and  secure  an  increased  yield  of  both  grain  and  straw, 
making  a  difference  in  the  yield  of  the  two  plats  of  147^  pounds  of 
grain,  and  204^4  pounds  of  straw.  The  results  secured  in  the  ex- 
periment in  Roane  county  (table  D)  confirm  this  theory,  but  the 
results  secured  in  Wood  and  Doddridge  counties  contradict  it. 

At  all  of  the  Out-Stations  upon  the  plats  treated  with  com- 
mercial fertilizers,  plats  5  produce  the  largest  yield  of  both  grain 
and  straw,  with  the  two  exceptions  of  the  production  of  straw,  in 
Wood  and  Marshall  counties.  The  abnormal  yield  of  both  grain 
and  straw  on  plat  to  in  Marshall  county  (table  A)  has  already  been 
referred  to.  This  plat  lies  on  the  hillside  below  the  other  plats,  oc- 
cupying the  comparatively  flat  part  of  a  terrace  of  the  hill.  Imme- 
diately below  it  is  a  fence  of  long  standir  g  dividing  the  field  con- 
taining the  experiment  grounds  from  other  fields  on  the  farm.  It 
also  being  a  favorable  location  for  the  rest  and  rumination  of  cattle 
feeding  in  vhat  fieh\  the  land  had  become  exceedingly  fertile  from 
the  droppings  of  the  cattle,  which  contributed,  no  doubt,  very 
largely  to  the  immense  growth  of  straw.  Besides,  the  chickens 
from  an  adjacent  farm  house  were  very  frequent  visitors  to  this  plat 
during  the  ripening  and  harvesting  period,  and  consumed  a  large 
quantity  of  the  grain.  For  these  reasons,  we  will  exclude  Piat  10, 
Table  A,  from  all  calculations  in  considering  the  results  of  these 
experiments. 

Upon  these  plats  (No.  5)  we  used  ordinary  "complete  fertil 
izer"  both  in  composition  and  quantity,  except  that  the  phosphoric 
acid  was  almost  doubled. 

On  plat  5,  tables  A.  &  B.,  we  used  5.5  pounds  nitrogen,  23.2 
pounds  of  phosphoric  acid  and  20  pounds  of  potash.  On  plats  5 
in  tables  C.  &  D.,  we  used  5.76  pounds  of  nitrogen,  24.28  pounds 
of  phosphoric  acid  and  20  pounds  of  potash,  the  amount  of  fertiliz- 
ing elements  being  practically  the  same  on  each  plat. 

By  a  comparison  of  plats  5  in  the  several  tables,  we  find  a 
large  variation  in  the  yield  of  both  grain  and  straw  produced  by  the 
application  of  fertilizers  under  this  formula,  the  yield  of  grain  being 
the  least  (10  pounds)  in  Doddridge  county,  and  the  greatest  (10 
bushels  and  12  pounds)  in  Marshall  county.  Taking  the  unfertil- 
ized plats  as  a  basis,  the  fertilizers  applied  to  plats  5  produced  an 
increased  yield  in  Marshall  county  of  56%;  in  Doddridge  county 
nine  tenths  of  one  per  cent;  in  Wood  county  of  42%,  and  in  Roane 
county  of  216%. 

judging  from  its  appearance,  which  is  partly  confirmed  by 
an  analysis  made  of  the  soils  at  the  several  Out-Stations  by  the 
Chemist  of  this  Station,  the  natural  fertility  of  the  soils  in  these 
several  plats  decreases  in  the  following  order:  Marshall,  Wood, 
Doddridge  and  Roane,  and  although  three  of  these  plats  in  Mar- 
shall county  produced  a  greater  yield  than  any  of  the  plats  in  Wood 
county,  yet  the  general  average  yield  of  the  Wood  county  plats  is 
greater  than  that  of  the  Marshall  county  plats,     It  will  also  be  ob- 
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served  that  the  greatest  percentage  of  increased  yield  was  on  the 
poorest  plats  (in  Roane  county,  table  D.)  and  the  least,  on  the  next 
poorest  (in  Doddridge  county,  table  B.)  This  presents  the  very 
interesting  question  upon  which  there  seems  to  be  a  great  diversity 
of  opinion  as  to  the  relative  effects  of  commercial  fertilizers  upon 
poor  and  rich  soils.  These  experiments  give  us  no  solution  of  this 
problem,  and  we  are  compelled  to  pursue  other  lines  of  investiga- 
tion to  discover  the  truth.  I  have  no  doubt  that  the  presence  or 
absence  of  humus  in  the  soil  has  very  much  to  do  with  these  varia- 
ble results.  I  call  attention  to  plat  n  in  table  B  Here,  by  the 
application  of  stable  manure,  at  the  rate  of  16  tons  per  acre,  where 
all  the  commercial  fertilizers,  whether  applied  singly  or  combined, 
had  failed  to  produce  any  substantial  effect  we  secure  an  increased 
yield  of  five  bushels  and  thirty-two  pounds  per  acre,  taking  plat  i 
as  the  basis  of  the  calculations,  or  taking  a  general  average  of  all 
the  plats  as  the  basis,  we  have  an  increased  yield  of  six  bushels  and 
twenty-six  pounds,  or  an  increased  yield  of  over  36%. 

It  is  interesting  to  note  the  variations  in  the  yield  of  the  sev- 
eral plats  in  these  tables.  Comparing  the  yield  of  these  plats  with 
each  other  in  the  order  named,  plats  2,  tables  A  and  B,  show  a  de- 
crease from  plats  1,  while  in  the  tables  C.  and  D,  they  show  an  in- 
crease. Plats  3  in  all  the  tables,  show  an  increase  over  plats  2 
Plats  4  in  tables  A,  B  and  C,  shows  a  decrease  from  plats  3,  while 
in  table  D,  it  shows  an  increase.  Plats  5  in  all  the  tablps  shows  an 
increase  over  plat  4,  and  further  shows  an  increase  over  all  other 
plats,  except  in  table  B.  Plat  7  in  all  the  tables  shows  a  decrsase 
from  plat  5.  Plat  8  in  table  A  shows  less  than  one  per  cent,  de- 
crease from  plat  7,  and  in  table  C  shows  about  12%  decrease,  while 
in  table  B  it  shows  an  increase  of  over  16%,  and  in  table  D,  it  shows 
an  increase  of  over  40%.  From  plats  8  to  q,  we  have  a  very  large 
decrease  in  all  the  tables  except  table  C,  which  shows  an  increase 
of  about  6%,  and  the  decrease  continues  in  all  the  tables  from  plats 
8  to  9  and  from  9  to  10. 

To  what  extent  the  fertilizers  are  responsible  for  these  varia- 
tions, it  is  difficult  to  determine.  That  the  natural  fertility  and 
conditions  of  the  soil  have  a  very  decided  influence  upon  the  action 
of  the  fertilizers  applied,  and  the  growth  and  fruitage  of  the  plant, 
there  can  be  no  doubt.  To  enable  us  to  secure  satisfactory  results 
in  these  experiments,  it  is  necessary  that  we  should  have  a  uniform 
soil  for  each  series  of  plats.  The  conditions  of  moisture  and  solid- 
ity, the  elements  from  which  the  soil  is  made,  the  amount  of 
humus,  and  all  the  2lements  of  plant  food  contained  therein,  should 
be  the  same  in  each  plat  of  a  series.  Practically,  we  find  it  almost 
impossible  to  secure  land  of  this  character,  especially  among  the 
hills  of  West  Virginia.  As  a  consequence,  there  must  be  a  certain 
degree  of  inaccuracy  in  all  our  experiments  in  fertilization,  and  soil 
testing  by  growing  plants. 

In  looking  over  these  tables,  we  find  that  while  in  most 
cases  thgre  is  a  very  gratifying  increase  in  the  yield,  yet  ther"  are 
very  Tew   plats   which   have   paid    back    the    investments    made. 
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Whether  "the  continued  effect  of  these  fertilizers  for  a  period  of 
years,  without  any  additional  artificial  fertilization  would  produce 
an  increased  yield  in  the  crops  sufficient  to  repay  the  investment 
and  leave  a  surplus,  is  a  question  which  we  have  not  yet  deter- 
mined, as  this  is  the  first  year  of  our  experiment  on  these  plats. 

CONCLUSIONS. 

From  these  experiments  we  draw  the  following  conclusions  : 

Firsts-  -That  it  is  not  profitable  to  use  nitrogenous  fertilizers  in 
large  quantities,  or  use  them  in  ordinary  quantities  alone  as 
fertilizers  for  growing  wheat.    (See  Plats  2  and  10.) 

Second  : — That  the  combination  of  Potash,  Nitrogen  and  Phos- 
phoric Acid,  produces  the  largest  yield.    (See  Plats  3  and  5) 

Third  : — That  Phosphoric  Acid  alone  produces  very  satisfactory 
results.    (See  Plats  8.) 

Fourth: -That  probably  the  most  profitable  application  of  Com- 
mercial Fertilizers  would  be  Potash,  in  the  form  of  Kainit 
and  Phosphoric  Acid,  in  the  form  of  South  Carolina  Dis- 
solved Bone  (S.  C.  Rock.) 
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